POLYMERASE (RdRp) AND A PREDICTED STRUCTURAL PROTEIN 2 (pSP) OF THE CHRONIC BEE PARALYSIS VIRUS (CBPV) ISOLATED
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Chronic bee paralysis virus (CBPV) is the aetiological agent of an infectious and contagious 54 disease of adult honey bees (Apis mellifera L.) known as Chronic paralysis (Ball & Bailey, 55 1997 ). This pathology is known to induce significant losses in honey bee colonies (Allen & 56 Ball, 1996) , characterized by clusters of trembling, flightless, crawling bees and by individual 57 black, hairless bees standing at the hive entrance (Bailey et al., 1983; Ball & Bailey, 1997) .
58
Although the complete sequences of the two major genomic RNAs of CBPV have recently 
70
Among the many viruses able to infect honey bees, some have been studied by phylogenetic 
87
The aim of this study was to assess the genetic relationship among CBPV isolates from 
112
Three different primer pairs were designed by Primer3 Output for the amplification of 113 overlapping fragments which cover the entire RdRp of CBPV (Table 1) 
125
products were then purified using the Qiaquick PCR purification kit (Qiagen) and sequenced
126
in both orientations by using primers described above (Millegen, France 
147
Phylogenetic analysis was performed by using the neighbour-joining (NJ), maximum 
151
All methods gave similar profiles. Results using the MEGA software are shown. Branches
152
were condensed when bootstrap values were less than 70 %.
153
The analysis of the sequence pair distances using the Clustal W method revealed 0. 
173
isolates from symptomatic (83%) and asymptomatic bee colonies (17%).
174
The phylogenetic relationship among the 24 CBPV pSP sequences revealed a similar profile
175
to that obtained with the RdRp sequences (Figure 2) , except for an Uruguayan isolate (Ur 3).
176
The pSP of this isolate clustered in lineage B, compared to the RdRp of this isolate, which 177 clustered in lineage C. Moreover, lineage C and D were clustered together. While the 178 alignment of the 24 pSP nucleotide sequence revealed 0-6.6% divergence, the alignment of 179 the 24 pSP amino acid sequences showed a very low degree of divergence (0-2.3% 180 corresponding to only 2 amino acids), unexpectedly suggesting a highly conserved protein.
181
Due to its low variability, pSP sequence seems not to be indicated for phylogenetic study, 
186
In conclusion, this study underlines the presence of chronic paralysis outbreaks in several 
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